The effect of calcium chloride (4.0mg Ca2+/100gBW) on the calcium metabolism in the hepatic bile system was investigated in intact and thyroparathyroidectomized rats. The administration of calcium did not alter the serum calcium of intact rats but increased it markedly in thyroparathyroidectomized rats. The administration of calcium to intact rats also caused a significant decrease in the liver plasma membrane Ca-ATPase activity, and a corresponding increase in liver calcium and bile calcium, while no such increase was seen in thyroparathyroidectomized rats. Meanwhile, the administration of calcitonin (CT, 80 MRC mU/100gBW) to intact rats significantly lowered both serum calcium and liver plasma membrane Ca-ATPase activity, and it also significantly elevated both liver and bile calcium. These results suggest that endogenous CT regulates calcium metabolism in the hepatic bile system of rats after the injection of calcium chloride.
It is well known that calcitonin (CT) causes the inhibition of bone resorption (Johnston et al., 1966) . CT also excludes excess calcium from the serum by an action which is attributed to a reduction in intestinal calcium absorption (Olson et al., 1972) and an increase in urinary calcium excretion (Haas et al., 1971) due to the hormone. Thus the effect of CT on serum calcium plays an important role in the regulation of calcium homeostasis. Recently it has been found that CT acts on calcium metabolism in the pool of hepatic bile in rats. CT causes an increase of calcium accumulation in rat liver (Yamaguchi et al., 1975; Yamaguchi, 1978) and stimulates the excretion of calcium into rat bile (Yamaguchi and Yamamoto, 1978 and 1979) . It is possible that the action of CT on the bile pool of the hepatocyte plays a part in the control of calcium metabolism. The present study was therefore undertaken to exmine whether calcium metabolism in the hepatic bile system of rats is regulated by endogenous CT.
Materials and Methods

Animals
Male Wistar rats, weighing approximately 100-120g, were used. They were obtained commercially from the Nippon Bio Supp. Center, Tokyo, Japan. The animals were fed commercial lab. chow containing 1.1% Ca and 1.1% P (Oriental Test Diet,. Tokyo, Japan) and tap water freely.
Hormone
Calcium chloride was dissolved in sterile, demineralized water. Calcitonin (porcine CT, 68 MRC U/mg, Armour Pharmaceutical Company, Kankakee, Ill., U.S.A) was dissolved in sterile, demineralized water. The vehicle was injected as control. Endocrinol. Japon. June 1980 Fig. 1 . Effect of calcium chloride or calcitonin on the bile calcium content in intact and. thyroparathyroidectomized (TPTX) rats. Calcium chloride (4.0 mg Ca2+/100 g BW) was administered intraperitoneally to rats the bile ducts of which were cannulated 24 hr after thyroparathyroidectomy, and immediately calcitonin (80 MRC mU/100 g BW) was administered subcutaneously.
The bile was collected for 30 min after the injection of the horm one. Each bar represents the mean value for 5 or 6 rats. The horizonal lines give the SE.
*; P< 0 .01 as compared with control group. **; P<0 .0.1 as compared with calcium-treated group.
Discussion
It is well known that calcitionin (CT) has a hypocalcemic effect which is reportedly attributed to the inhibition of bone resorption (Johnston et al., 1966) , the reduction in intestinal calcium absorption (Olson et al., 1972) , and the increase in urinary calcium excretion (Haas et al., 1971) by the hormone. Recently it has been shown that the excretion of calcium into the bile is increased by the elevation of serum calcium, and that CT markedly increased bile calcum excretion in rats (Yamaguchi and Yamamoto, 1978) . The increase in bile calcium excretion produced by CT is attributable to the augmentation of liver calcium accumulation caused by the hormone (Yamaguchi, 1978) . More recently it has been reported that the action of CT on liver calcium accumulation involves a decrease in Ca-ATPase activity in the plasma membrane of rat liver (Yamaguchi, 1979) . Thus it has been demonstrated that exogenous CT affects calcium metabolism in the pool of hepatic bile of rats. However, the effect of endogenous CT on the hepatic bile calcium has not been fully clarifid.
In the present studids, the effect of endogenous CT on the serum calcium level, the liver plasma membrane Ca-ATPase activity, the liver calcium content, and the bile calcim excretion was examined 30 min after a single intraperitoneal administration of calcium chloride (4.0 mg Ca2+/100 g BW) to intact and thyroparathyroidectomized rats. The serum calcium was not significantly increased by the administration of calcium chloride to intact rats, while it was markedly elevated in thyroparathyroidectomized rats, suggesting that the serum calcium level is regulated by the endogenous CT. In fact, CT is secreted from the thyroid gland by the elevation of serum calcium after the administration of calcium chloride to rats (Broulik and Pocorsky, 1973) .
Furthermore, the administration of calcium chloride caused a significant fall in liver plasma membrane Ca-ATPase activity, and a corresponding increase in both liver and bile calcium of intact rats but not of thyroparathyroidectomized rats. From the present results, it is suggested that the endogenous CT acts on the calcium metabolism in the bile pool of the hepatocyte in rats.
The administration of CT to thyroparathyroidectomized rats did not cause a significant decrease in Ca-ATPase activity in the liver plasma membrane fraction, perhaps because of the lower initial enzyme activity in thyroparathyroidectomized rats. However, the liver calcium and the bile calcium excretion were significantly increased by CT administration.
These results suggested that CT stimulates the influx of calcium into the liver cells, since Ca-ATP ase in the plasma membrane of cells is involved in the energy-dependent pathway for calcium efflux (Moore et al., 1974; Chambaut et al., 1974) . CT markedly decreases the liver plasma membrane Ca-ATP-ase activity in intact rats (Yamaguchi, 1979) , increases the uptake of calcium by the liver cells and inhibits the efflux of calcium to the extracellula from the intracellula (Yamaguchi and Yamamoto, 1976) . Presumably CT increases the calcium in the liver cells by both stimulating calcium influx and inhibiting calcium efflux in the liver cells, and thus causes a remarkable elevation of calcium excretion into the bile.
From the present work, it is assumed that the endogenous CT, secreted by the elevation of serum calcium, accumulates the serum calcium into the liver, and then excretes the liver calcium into the bile. CT plays an important role in the control of calcium homeostasis in the serum by regulating the calcium metabolism in the hepatic bile system of rats.
